lesions. An important difference was also noted in spleen weight; iu the former animals it increased as heavy as four to six g but in the latter animals only to approximately two g in four weeks despite the fact that a larger amount of the bacilli had been injected.
Reinfection experiment by intravenous injection:
Basing upon the observations just described of the multiplication of tubercle bacilli, the main experiment was undertaken to follow the fate of reinjected tubercle bacilli in tuberculous guinea pigs. Intravenous route was employed for both primary and secondary infection. The outline of the experiment was shown in Table 2 . Forty-nine guinea pigs were used, being divided into seven groups, each consisting of seven.
The animals of Group A, B-2, C-2 and D-2 were infected with an aqueous suspension of H37Rv containing 4,000 viable units. Group B-1, C-1 and D-1 were left uninfected. Six weeks after the primary infection, Group B-2 was reinfected with an suspension of H37RvR-SM containing 6,000 viable units, and at the same time, Group B-1 was infected similarly with the same amount of the bacilli as in the case of the control group. This mode of reinfection experiment was also repeated in the cases of Group C and D in the same manner as before, each at ten or sixteen weeks after the primary infection. After the primary or secondary infections, the fate of the bacilli was pursued in the spleen at intervals of two weeks, sacrifying the animals in such order as shown in Table 2 . Sometimes, the spleen was cut off partially by biopsy instead of sacrifying animals.
Therefore, those animals were used two times. During the course of the experiment, however, nine animals were lost owing to accidents unrelated to tuberculosis.
The results were shown in Table 3 , and also presented graphically in Fig. 1 . Curve A show the survival of the bacilli of the primary infection, which was pictured by summarizing the cultivation results of Group A, B-2, C-2 and D-2.
The enumeration of the bacilli originated from the primary infection in these three reinfected groups was made by colony-counting of the media inoculated with the dilution from which streptomycin-resistant bacilli could not be isolated anymore. Curve A, in other words, is a kind of representation concerning the development of the primary infection during the whole course of this experiment.
The bacilli multiplied remarkably for the first four weeks, and then they ceased to increase in number and began to decrease probably due to the enhanced immune power of the host-body which was caused through the stimulation by the proliferated bacilli. Therefore, the relation between the bacilli and the host appeared to have come into a balanced state as represented by a horizontal part of Curve A and this may be a condition characterized to chronic infections such as tuberculosis, brucellosis and so on. Therefore, we know that reinfections were conducted in the guinea pigs undergoing such chronic state of tuberculous infection. Now, the comparison of Curve B-2 KANAI et YANAGISAWA Vol. 8 period of time against the immune power of the host, which is sufficiently enough to inhibit almost completely the multiplication of the bacilli introduced secondly. As the explanation of this curious phenomenon the following two possibilities may be considered.
The first is the bacillary adaptation to the immune mechanisms of the host, and the second is the production of the lesions in which the bacilli can harbor escaping from the immune mechanisms such as antibodies, phagocytosis and so on. Therefore, in an attempt to answer this question, if possible, an experiment was undertaken to determine whether or not tuberculous guinea pigs can show resistance against the direct introducing of the bacilli harboring in tuberculous tissue as well as against the bacillary suspension obtained from the growth on culture medium.
Twenty three normal guinea pigs were used, being divided into three groups, A, B and C. Group A and C consisted of ten, and Group B of three. Group A was injected intravenously with 0.001 mg of H37Rv strain grown on Ogawa medium, and the animals of Group B were infected in the same way with 0.001 mg of H37RvR-SM strain grown on the same kind of medium.
Group C was left uninfected. Three weeks after these treatments, one of three guinea pigs of Group B was sacrificed to remove the spleen, and then it was cut and divided into ten blocks each weighing 100 mg, in which 40,000 viable units were known later to have been contained by the cultivation, These ten spleen blocks were buried into subcutaneous tissue of
each five guinea pigs of Group A and C. The remaining five animals of these groups were infected subcutaneously with a bacillary suspension containing 1,200,000 viable units.
Six weeks after these procedures, the animals were sacrificed, and tuberculous lesions were examined macroscopically with the simultaneous cultivation of the draining retropopliteal lymphnodes and spleens. The result of the experiment was shown in Table 6 , which indicated that the reintroduced bacilli were inhibited to survive regardless of the method to be introduced into these animals, despite their remarkable ability to multiply in normal animals.
In this connection, it will be denied that the bacilli harboring in tuberculous tissue have a special power to adapt themselves to the immune mechanisms of the host. 
DISCUSSION
The data presented so far amply confirmed what had been said concerning the nature of tuberculous infection, but in a more definite way, because streptomycin-resistant tubercle bacilli were used for the secondary infection as the marked bacilli.
In addition, the intravenous injection served to infect guinea pigs uniformly and the bacillary multiplication in the spleen was found to follow a comparatively regular process according to the virulence of the bacilli. Therefore, in the present study, the relation between primary infection and reinfection Could be clearly shown by the difference of the proliferation curve which the bacilli followed.
As has been pointed out by many authors the host-parasite relationship in tuberculosis is not constant but varies during the course of the infection.
The entrance of tubercle bacilli causes a characteristic cellular response in the host, but, with the development of tuberculin allergy and immunity, the form of cellular response changes and the bacilli find themselves in the modified conditions for their multiplication and dissemination. This fact appears to be particularly important to understand the pathogenesis of tuberculosis. The most strange observation common to these reinfection experiments was that although tuberculous guinea pigs could inhibit the proliferation of the secondly introduced bacilli in a remarkable way, they could not decrease the number of viable bacilli of primary infection.
Available reports have been hitherto very few to decide whether this paradoxal phenomenon results from an adaptation of the bacilli of primary infection to the immune state of the animal or is due to the apparent fact that those bacilli are harboring in the site in which the immune mechanisms of the host are powerless against them. Thinking from the result of the present experiments, however, it may be said that the latter view is more probable.
The similar observations had been reported by Ratcliffe and Wells3) in their reinfection experiment in tuberculous rabbits. Commenting on this, Middlebrook11) presented the view that the degree of acquired immunity is adequate to cope with many small local infection units of reinfection, while it is difficult to cope with the enormous local infection units which constitutes the established lesion due to primary infection. But the problem is that in what way the established lesions containing numerous bacilli are formed. In this connection, it must be kept in mind that tubercle bacilli can proliferate well in caseous material and in the necrotic tissue . For instance, it has been often reportedl2)13)14) that even an attenuated strain of tubercle bacilli such as BCG and R1 can proliferate progressively in the necrotic lesions due to silicosis. Particularly in tuberculosis, caseous or necrotic lesions are easily produced in association with the chemical constituents of bacillary bodies and the development of tuberculin allergy. Tuberculin-cytolysis phenomenon which has been studied in detail in recent years15) may serve to explain the mechanisms of the formation of these necrotic lesions. According to Dubos16) , sphyngomyelin was thought to act a growth-promoting factor of tubercle bacilli in the necrotic lesion, and at the same time he postulated that these kinds of substances (phospholipides, cerebrosides, etc.) which may be liberated from destroyed host cells can acquire the antigenicity when absorbed on tubercle bacilli.
As pointed out by Lewisl7)18), tubercle bacilli has a peculiar property to enhance the antigenicity of many unrelated substances , and the most remarkable example of this is the production of isoallergic encephalitis19)20)21) by means of the injection of the mixture consisting of brain tissue , heat-killed tubercle bacilli and paraffin oil. Relating to this problem , the Maekawa's22> theory is worthy of mentioning, which claims that cephaline of various tissue cells plays Tubercle bacilli originated from the primary infection can remain, however, for a prolonged period of time in these animals highly resistant to the reinfection.
3) It was suggested from the present experiments that this phenomenon was not resulted from the bacillary adaptation to the immune response of the host, but from the bacillary localization in necrotic and caseous lesions in which they can harbor escaping from the immune mechanisms of the host body. 
